This article gives a brief review of the metabolic cart.
Indirect calorimetry: Measurement of the amount of heat (energy) produced by a subject by determination of the amount of oxygen consumed and the quantity of carbon dioxide eliminated
The metabolic cart essentially measures the oxygen consumed and the carbon dioxide produced by the patient and then calculates (using the modified Weir equation) the energy expenditure for the patient Weir equation: EE = (3.94 x VO2) + (1.1 x (VCO2) Indirect calorimetry provides two pieces of information:
A measure of energy expenditure as reflected by 1. the resting energy expenditure (REE)
A measure of substrate utilization as reflected in 2.
the respiratory quotient (RQ) RQ is the ratio of carbon dioxide produced to oxygen consumed (VCO2 / VO2) Reflection of which fuels are being oxidized "Non-protein" RQ (npRQ) excludes protein metabolism
RESTING ENERGY EXPENDITURE (REE)
REE
RESPIRATORY QUOTIENT
Ratio of CO2 produced to O2 consumed. 
"OPTIMAL RQ"
Nutrition support should probably provide a balance between carbohydrate and lipid with an RQ in the 0.8 to 0.9 range Avoidance of RQ's > 1.0 which represents "overfeeding" and potential lipogenesis is a reasonable goal
FACTORS THAT AFFECT RQ:
Those that increase RQ Measurements should fall with in the range of V02 (1.7 to 3.4 mL/min/kg) and VC02 (1.4 to 3.1 mL/min/kg)
METABOLIC CART SOURCES OF ERROR:
FiO2 >60%
Air leaks (chest tubes etc).
Hemodialysis (Co2 loss via the dialysis coil )
Use of the metabolic cart can prevent over-feeding, and under-feeding by accurately measuring energy requirements. Overfeeding critically ill patients results in hyperglycemia, hepatic steatosis, R.E.S. dysfunction and increased septic complications. Under-feeding patients can lead to the complications of malnutrition. The use of a metabolic cart can reduce the amount of "unnecessary" TPN which is administered (use of a metabolic cart reduced TPN use from 33,000 liters to 26,000 liters in one study -Mullen et al., Proc Nutr Sos 1991. 50:239-44).
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